Backgrounds/Aims: Elderly patients aged ＞80 yr have high morbidity and mortality rates after biliary surgery, especially in emergency operations. We conducted this study to determine the effect of preoperative management on the outcome of elderly patients undergoing cholecystectomy. Methods: The medical records of 452 elderly (≥80 yr old) patients who underwent cholecystectomy from January 1997 to December 2015 were reviewed retrospectively. We divided the patients into 2 groups: intervention (preoperative biliary drainage) and non-intervention groups. We evaluated the effects of preoperative management on the American Society of Anesthesiology (ASA) score and perioperative outcomes. Results: Among the preoperative biliary drainage intervention group (n=286), 48 patients (51.7%) were diagnosed as having gallbladder stone combined with common bile duct stone. On admission, the proportion of patients with ASA score ≥3 and WBC counts were significantly higher in the intervention group than in the non-intervention group (p ＜0.05). The preoperative hospital stay was longer in the intervention group; however, operation-related factors such as operation type, time, conversion rate, complications, and mortality showed no difference between groups. Conclusions: With proper preoperative evaluations and preoperative biliary drainage, cholecystectomy can be a safe treatment option for elderly patients with cholelithiasis. (Ann Hepatobiliary Pancreat Surg 2018;22:380-385)
INTRODUCTION
The prevalence of cholelithiasis increases with age, and among patients aged ≥80 yr, prevalence rates as high as 38% to 53% have been reported. 1, 2 Biliary tract disease is the single most common cause of acute abdominal complaints and accounts for approximately one-third of all abdominal operations in the elderly. 3 An increased incidence of common bile duct (CBD) stones is also associated with advanced age. 4 Elderly patients frequently have significant comorbid diseases and limited functional reserve, which may increase the perioperative mortality rate from 1.5%
in patients with no concomitant diseases to 6.1% in patients with ＞3 additional conditions. 5 Emergency cholecystectomy without proper preoperative management of comorbidities and acute inflammation also significantly increases the mortality rate from 2% to 10%. 6, 7 At our institution, most elderly patients with gallstones undergo elective cholecystectomy after a thorough preoperative evaluation and management of comorbid disease and CBD stones, as a means of reducing perioperative complication and mortality. We apply the American Society of Anesthesiologists (ASA) score for evaluating the preoperative health of elderly surgical candidates before the operation. It is known that the ASA score has a strong association with postoperative morbidity and mortality. 8 We conducted this study to know how much preoperative management affects the outcome of elderly patients undergoing cholecystectomy.
MATERIALS AND METHODS
A total of 452 patients age ＞80 yr who underwent cholecystectomy for biliary tract disease from January 1997 to December 2015 were included in the study.
Patients who underwent incidental cholecystectomy were excluded.
Information obtained from database and hospital records were used to gather the patients' demographic details. Preoperative, operative, and postoperative data were collected through a review of case notes. 
RESULTS
The demographic characteristics of the patients are shown in Table 1 Preoperative diagnosis showed statistical differences between the 2 groups ( Table 2 ).
The postoperative outcomes are shown in 
DISCUSSION
The population of Korea has increased significantly over the past few generations, mostly as a result of de- In these circumstances, the existence of comorbid diseases and the decision to perform emergency operation are closely related to the mortality rate. 13 Meanwhile, CBD stones are often accompanied by gallstone diseases and an additional choledocholithotomy procedure during the operation significantly increases the incidence of complications. However, nowadays, endoscopic removal of CBD stones can be performed in ＞90% of relevant cases.
14 There are 2 important factors affecting the mortality of elderly patients undergoing cholecystectomy. One is comorbid disease and the other is limited functional reserve. 15 Therefore, we attempted to correct these factors preoperatively to reduce mortality and complications after cholecystectomy.
At our institute, when managing geriatric patients with gallbladder disease, we first attempt to assess for the presence of CBD stones through imaging evaluations (US, CT scan, ERCP, and MRC), and we also assess the patient's baseline cardiopulmonary function. If the patient has a CBD stone or severe inflammation, we attempt to perform endoscopic treatment and/or percutaneous drainage first.
After resolving such problems, we perform an elective operation rather than an emergency operation.
It is well known that the ASA score, which helps in evaluating the preoperative risk, is an effective method to predict the postoperative morbidity and mortality of geriatric patients. 8, [16] [17] [18] We used the ASA score to compare a patient's medical status before and after the interventional The most common postoperative complications were respiratory complications, wound infection, and residual stone, in that order (Table 4) . We compared the complications between the intervention and non-intervention groups, and each of the complications showed no statistical difference between the 2 groups. It is noteworthy that the complication rate in patients in the intervention group who underwent surgery was similar to that of the non-intervention group, which is opposite to the common notion that patients who need intervention will have more complications owing to their higher disease severity. This guarantees that the surgery is safe without conferring a higher risk of complications after the intervention.
However, this study has a few limitations. First, this study has a retrospective design. Second, as the results of this study only convey the outcomes of patients who underwent surgery, patients with gallbladder disease who only received conservative treatment without surgery were not included, which confers the possibility of a selection bias.
In conclusion, proper preoperative evaluations and preoperative biliary drainage allow reductions in the ASA score, making surgery a safe treatment option for elderly patients needing a cholecystectomy.
